Magnetic forces enable rapid endothelialization of synthetic vascular grafts.
Synthetic vascular grafts cannot be used in small vessels because of graft failure caused by thrombosis and neointima formation. Rapid endothelialization may overcome this limitation. We hypothesized that a magnetic graft would be able to capture and retain endothelial cells labeled with paramagnetic particles. Porcine blood derived endothelial cells were allowed to endocytose superparamagnetic iron oxide microspheres. Cell survival was assessed by trypan blue exclusion and demonstrated a dose-dependent cell survival of 75% to 95%. A flexible magnetic sheet was annealed to the external surface of a knitted Dacron graft. Labeled cells (10(6)/mL) were placed within the graft for 5 minutes. Confocal and electron microscopy confirmed uniform cell capture at the magnetized surface. The effect of shear forces on the adherent cells was evaluated in a flow chamber. The cells remained attached at rates up to 300 mL/min, with cell loss commencing at 400 mL/min. Prototype magnetic grafts were implanted in porcine carotid arteries. Labeled cells were placed within the graft for 10 minutes at the time of implantation. The grafts were evaluated after one day and uniform cell coverage was noted on the magnetized surface. In comparison, relatively few labeled cells were seen attached to a nonmagnetized surface. Magnetic forces can be used to rapidly cover a vascular graft with paramagnetically labeled cells. This biophysical interaction is sufficient to retain cells in the presence of blood flow. Applications of this technique may include rapid endothelialization of synthetic vascular grafts and dialysis fistulas.